briefly described some of the observations made during the expedition to the Peruvian Andes (chiefly at Cerro de Pasco). This expedition was undertaken for the purpose of observing the effect of high altitude on the physiological processes of the human body. Mr. Barcroft said that certain symptoms due to high altitude-vomiting, headache, defective vision, and defective hearingpassed off after a time, but that certain alterations in appetite, temper, &c., remained. All these symptoms, he considered, were a response on the part of the body, and more especially of the brain, to a change in the nature of the blood. The members of the Expedition had examined the nature of the blood in themselves, in the resident Anglo-Saxon miners, and in the natives whose ancestors had lived at Cerro for generations, and who were therefore thoroughly acclimatized.
acclimatized.
Arterial Oxygen Saturation-The speaker gave tables illustrating the saturation of the blood with oxygen. That of the members of the Expedition was 95 per cent. saturated at sea level, but at Cerro (14,200 ft.) it was approximately 80 to 90 per cent. This corresponded roughly with the oxygen saturation of the blood of the natives of Cerro. The arterial blood as withdrawn from the radial artery with a syringe was dark and of a venous appearance, yet owing to the excess of hemoglobin present there was actually more oxygen present in 1 c.mm. of blood than at sea-level.
The number of red corpuscles in 1 c.mm. of blood of the members of the Expedition was about 6x5 to 7-5 millions. In the natives it was slightly higher. The nature of these corpuscles had been studied by Dr. H. S. Forbes, another member of the Andes Expedition. Certain cells show a reticulum with cresol-blue staining and are considered to be red blood corpuscles. These reticulated red cells showed a marked increase during the ascent. After the descent these cells fell to below their normal percentage. In the natives the ratio of reticulated to unreticulated red cells was not greatly increased, but the absolute number of reticulated cells per c.mm. was about 50 per cent. greater than normal. This (the speaker argued) suggested hypertrophy of the bone marrow. There were no nucleated red cells. " Oxygen Dissociation Curve."-There was a definite change in the affinity of haemoglobin for oxygen. This was shown by the rise in the oxygen dissociation curve, so that at any oxygen pressure the haemoglobin would take up more oxygen than before.
In conclusion, Mr. Barcroft said that he agreed with Dr. Longstaff that the members of the Everest Expedition could have reached the top if only they could have stayed long enough at the different camps to get thoroughly acclimatized to the high altitudes.
Wing-Commander MARTIN FLACK stated that flying and living at high altitudes presented different conditions and problems. In flying there was little or no question of acclimatization, since an officer who flew 240 hours in one year was in a rarer atmosphere for less than ten days in that time, allowing for time of ascent and descent.
In flying the chief immediate effects noticeable as the result of high altitudes were:-(a) Hyperpncea with increasing altitude, in some cases pronounced dyspncea.
(b) Increase of pulse-rate with rise of blood-pressure, the latter as in muscular exercise gradually falling as the flight became prolonged. In certain cases the blood-pressure fell quickly-a marked hypotension ensuing. Cases of syncope in the air directly due to diminished oxygen tension were rare.
(c) Impairment of Judgment.-At high altitudes all psychomotor responses were increased in time. Many pilots complained of somnolence. Feebleness of judgment, loss of flying skill and impairment of morale were also observed.
(d) Muscular Weakness.-At great heights many flying officers experienced difficulty in performing muscular work, e.g., swinging machine-guns, working camera, &c.
Vertigo and vomiting were comparatively rare. As regards remote effects, prolonged high flying brought about a general fatigue. In connexion with the respiratory system there was a marked diminution of the vital capacity, due mainly to loss of expiratory tone, which led to insufficient lung ventilation.
Certain cases developed signs of circulatory insufficiency (D.A.II.), low diastolic pressure, &c., and passed to the cardiologist; others developed more marked nervous symptoms (anxiety-neurosis, &c.) and passed to the psychologist and neurologist.
The use of oxygen at high altitudes was a necessity and did much to mitigate the ill-effects. Special attention was also directed to the clothingof the aviator. Finally, physical exercise was looked upon in the Royal Air Force as part of an officer's duty in that it rendered him better able to withstand the effects of prolonged work at high altitudes.
Mr. T. H. SOMERVELL (a member of the Everest Expedition) said that he and another member, Mr.
Finch, had tested their efficiency in Dr. Dreyer's "Box" at Oxford. Mr. Finch was then less affected by the rarefied air than Mr. Somervell, but on the actual expedition he (Mr. Somervell) seemed to be more fit when at heights of 20,000 ft. and over, no doubt because of his better acclimatization, a factor of supreme practical importance of which the "Box ' experiment could not take account. He and several others of the party experienced occasional Cheyne-Stokes breathing when lying down at 16,000 ft., but after a few days these attacks passed off, not to recur even at much greater heights. Finch experienced mountain sickness at 17,000 ft., but not subsequently at greater elevations. Crawford was sick at 19,500 ft., but afterwards reached 23,000 ft. without ill-effects. As one went higher and higher, breathing became automatically more rapid and more deep, but in most cases no distress was occasioned. Colour-index of blood from several of the party reached 124, but a higher figure than this was never obtained. While in the neighbourhood of 26,000 ft., he (Mr. Somervell) noticed his respirations were 55 to the minute, and it was impossible to take more than one step upwards to five complete respirations, though no distress was experienced while this rate of progress was (automatically) adhered to; at the same elevation his pulse while moving upward was 180; while at rest at 25,000 ft., his pulse was about 90 in the evening, and 82 the following morning. Several of the high-climbing
